Objective: Malignant glioma (MG) is a devastating neuro-oncologic disease with almost invariably poor prognosis, yet many families facing malignant glioma have poor prognostic awareness (PA), or the awareness of the patient's incurable disease and shortened life expectancy.
| BACKGROUND
Informal caregivers (ICs) provide uncompensated care for medically ill relatives that involves significant time and energy and requires the performance of tasks that may be physically, emotionally, socially, existentially or financially demanding. In 2015, approximately 39.8 million people in the United States served as ICs, including 3 million for cancer patients. 1 The important role of ICs to patients' health care and treatment decision making is increasingly appreciated. 2 ICs frequently broker information flow between patients and health care professionals [3] [4] [5] and commonly report withholding negative prognostic information from patients. 6, 7 Unfortunately, such protective buffering creates a vicious cycle in which patients and ICs share less and less candor with one another about the patient's illness and what the future may hold. 6 By contrast, open disclosures between ICs and patients are related to better quality of life, greater relationship satisfaction and intimacy, and less distress for patients and ICs. 8 Prognostic awareness (PA) is the awareness of a patient's incurable disease and shortened life expectancy. PA is necessary for ICs to effectively advocate for their loved one's interests in treatment decision making, a central responsibility of ICs' role as designated health care proxies and critical to achieving patient-centered care. Yet, a growing body of literature highlights ICs' lack of sufficient-and desire for more -prognostic information, 9 as well as a discrepancy in PA between patients and ICs. 8, 10 It is well documented that disagreements are common between patients and ICs about end-of-life (EOL) treatment preferences, 2, 5, 10, 11 with ICs more likely to prefer aggressive EOL care. 5, 10, 12 Moreover, ICs are generally unsuccessful in estimating their loved one's EOL treatment preferences, 10, 13, 14 and dysfunctional family communication about prognosis magnifies that discrepancy. 10 Therefore, understanding what ICs know about their loved one's prognosis and how they go about developing that understanding is critical to equipping them with the skills needed to advocate for their loved ones' wishes and ensure patients' interests are represented, particularly at EOL.
| Malignant glioma and those it affects
Malignant glioma is a devastating neurologic illness leading to progres- [18] [19] [20] In these, findings varied with 25% to 58% of patients demonstrating "accurate" PA, although the definition of PA varied widely and none investigated participants' estimates of life expectancy or examined discrepancies in patient's and IC's reports of PA. Moreover, literature on patients' with malignant glioma and ICs' wishes for prognostic information is limited. While some studies suggest patients wish that prognosis was discussed in greater depth earlier in the disease course, others describe patients who do not want to discuss prognosis, especially when such discussion is experienced as deleterious to maintaining hope. 21, 22 To date, no study has examined both PA and communication preferences in a sample of patients with malignant glioma and their ICs.
Here, we present data from the first study of PA and preferences for important, a little bit important, and not at all important); (2) the quantity of information about prognosis they possessed (wishing they had more information, wishing they had less, or that the information they possessed was as desired); and (3) the quality of prognostic information they have received thus far (excellent, very good, satisfactory, fair, or poor). Additionally, participants indicated in a binary fashion whether the physician, nurse and/or Internet were sources of information. Interviews were conducted by 1 of 3 trained members of the study team and audio-recorded and transcribed verbatim by 2 study team members.
The narratives were reviewed by using inductive thematic textual analysis, an iterative process of review, interpretation, and consensus discussions. 29 The analysis team read the narratives and identified important content, 30 and shared their independent coding results and collectively generated overarching themes that emerged.
Study procedures were reviewed by the MSK Institutional Review
Board (approval number 13-253), and all participants provided informed consent before enrollment.
| Data analysis
Demographic information including sex, race, and educational attain- 
| RESULTS
Thirty-two ICs completed assessments of PA and information preferences. ICs were, on average, 50 years old, primarily female (64%), Caucasian (62%), and highly educated (70% had at least a college degree).
Patient-related data have been previously reported. 31 Similar to ICs, the 32 patients were on average, 50 years old, Caucasian (75%), and highly educated (63% had a postgraduate degree). Patients were predominantly male (72%).
The majority of ICs (69%) had full PA, 28% had limited PA, and 3%
had no PA (Figure 1 ). Comparing ICs with full PA to those with limited or no PA, there were no differences with respect to age, sex, race, or education. Twenty-three (72%) ICs felt that information about prognosis was extremely or very important to have, 16 (50%) indicated that they wanted more prognostic information and 26 (81%) rated the information they had received as excellent, very good or satisfactory.
Thirty-one (97%) ICs indicated that a physician was a primary source of prognostic information, while 26 (81%) listed the Internet was a source of this information (see Table 1 ). There was no significant difference between full PA and limited or no PA with respect to sources of prognostic information or information preferences. 56.3%) and the patients for whom they provided care. In terms of the 14 ICs whose PA ratings were not in accord with those of patients, only one had lower awareness than the patient, whereas 93% of those
ICs had higher states of awareness than patients. Due to the small sample size, in order to evaluate differences in PA ratings between
ICs and patients, we dichotomized PA into "full" versus "limited or none" and found a trend suggesting that a greater proportion of ICs had full awareness of prognosis than patients, χ 2 (1, N = 32) = 3.83, P = .056. Avoidance "I do not want to know. And I told them that right off the bat. No one ever told us much, but when we met with the doctor, it seemed she wanted to reveal to us where we stood, and I interrupted her, and said that I really do not want to, I cannot hear that so please do not share that with me." "Initially when we first came to MSK, she said she could give us the numbers. And (patient) and I both said we didn't want to know." "We have not asked a lot of questions about prognosis with the doctors because of (patient's) desire to not really talk about that part." "I wish I did not know so much sometimes." "We try to avoid looking at the future; we try to live one day at a time, one step at a time. We know how serious it is but we try not to get too caught up in it." "We treat our life as if despite all of these setbacks that she's going to live a normal lifespan. We haven't made any plans." "We were given statistics and we were asked if we wanted to know more, and we both looked at each other and said no." Curiosity "I have not specifically asked. It's not that we do not want to hear what the worst case scenario is; I think sometimes I do not even know what to ask." I am interested in understanding his prognosis, I believe that information exists, it's just a matter of me sitting down to read and understand." "I'd like to be more aggressive in getting information." "When he was first diagnosed I read everything that I could find on his condition." Discordant preferences Prognostic information "I have read constantly about the future, but I do not discuss it with (patient). As far as what I have read online and that sort of thing, I know it's very bad. But we do not discuss that directly with her doctors, I'd like to, but I know he doesn't want to know." "Two years ago we had an appointment with the doctor and we discussed on the way down that she wanted to know how long she had to live. And I disagreed with that, I thought it would have been better not to know. But it's her life, I said whatever you want to do is fine with me."
Hope "I don't want to know. And I told them that right off the bat. No one ever told us much, but the doctor when we met with her, she seemed to be at a point where she wanted to reveal to us where we stood, and I interrupted her, and I said I really don't want to, I can't hear that so please don't share that with me. We're hopeful people and we need to believe that there's hope, and we're optimistic people and we need to progress with what we've got." "We've preferred to keep optimism as the front and center, with a lot of prayers backing it up." "I don't know how much time (the patient) has left. We always approach things, every therapy, with the notion of hope, that it will either control or hopefully cure his condition." "We know it's bad and we're really focusing on treating it rather than worrying about it…He's got a great attitude. And we're basically taking it day by day."
| Qualitative results
Four unique themes emerged from in-depth analysis of participants' narratives (see Table 2 ): avoidance, curiosity, discordant preferences for prognostic information, and hope. As illustrated in Table 2 , some ICs reported wishing that they had less prognostic information or were resistant to communication with physicians about prognostic information. Specifically, many of the narratives revealed that ICs felt that they had received too much prognostic information without their or the patient's consent during the medical encounter. In these instances, the information was experienced as shocking and often perceived as conveyed insensitively and in a rushed manner.
More frequently, however, ICs reported desiring more information than they had been given by physicians. This desire may have led ICs to rely more on alternative information sources such as the Internet.
Importantly, the narratives highlighted that many ICs felt that they did not have the skills needed to elicit prognostic information from physicians and that they required guidance in navigating the medical encounter. This, too, may have contributed to their seeking information elsewhere.
Potentially related to this stated desire for more information but hope to co-exist (eg, "I don't know how much time he has left…we always approach things with hope" and "We know it's bad and we're really focusing on treating it rather than worrying about it. He's got a great attitude and we're basically taking it day by day").
| CONCLUSIONS
To our knowledge, this is the first study investigating PA and preferences for prognostic information among ICs of patients with malignant glioma. The majority of participants felt that information about prognosis was important and actively sought it out, which likely contributed to over two-thirds of the sample being rated as having full PA (and only 1 IC rated as having no PA). Importantly, despite high levels of PA, the majority of participants felt that the amount of information they received from oncologists about prognosis was, in one way or another, Perhaps not surprisingly, there was discrepancy in rating of PA among a large proportion of study participants and the patients for whom they were providing care. Among IC/patient dyads with discrepant PA ratings, almost all (93%) ICs had higher PA, and among the entire sample, a trend suggested that ICs had higher PA than patients overall. This is in accord with previous studies that have found higher PA among ICs than patients 34 and is likely attributable to the previ- 
